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gular fragments of hematite-rich welded tuff and angular
fragments of fine-grained basalt or basaltic andesite in a
matrix of laminated welded tuff. Mafic minerals are al-
tered to hematite. Two samples of the dike were analysed
for major oxides and are rhyolitic (table 2, samples 89 and
90). Age of unit is based on its probable close association
with the dacite flows unit

bodies and cavities as much as 2 mm across. The spheroids
are mostly of clear chalcedony with a rim of light brown
wallrock. The rhyolite along Skull Creek contains about 5
percent phenocrysts as long as 5 mm of feldspar and mag-
netite in a very fine-grained groundmass of quartz, feldspar
and disseminated hematite. In Sack Canyon, the rhyolite
1s platy and contains 10 percent phenocrysts of feldspar
and magnetite in a microcrystalline groundmass. No more
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| 1ote Miocene Tsr Shumway Ranch Basalt (Middle Miocene)—Named b than 12 m of the unit is exposed along Skull Creek, and 15
ul y : 1o &
Kittleman and others (1965). Gray, dark gray and black m is exposed in Sack Canyon. The age of the unit is based . ' .
FlcieMiacene platy and blocky basalt flows, with angular to subspheri- on YAr/*Ar dates (see text) and its stratigraphic position = S Fault. Dotted where concealed; bar and ball on down-thrown side.
Too cal weathered blocks as much as 2 m across. The rock is between middle Miocene strata.
: ] typically diktytaxitic and has amygdules of carbonate and Th  Hunter Creek Basalt (Middle Miocene)—Named by Kit-
@ clear opal. In places, the rock contains as much as 10 vol- tleman and others (1965). Black fine-grained aphyric % & Location of unaltered rock sample listed in Table 1
2 - oy ume-percent vesicles that are usually no more that 2 cm basaltic andesite in secs. 14 and 15, T. 25 S., R. 39 E., upper
; & dj & across (maximum 15 cm). The rock contains as much as 35 Road Canyon. Some of the rock is vesicular and some of it
- m percent phenocrysts as long as 5 mm of plagioclase, cli- has white amygdules about 1 mm across. Two samples of - . . .
- nopyroxene, and olivine, which tend to be the unit were analyzed for major oxides and are basaltic e Lt b sltier rolt Sample ik et in ERPI: &
Tsr Tws glomeroporphyritic. The locally pilotaxitic groundmass andesite (table 2, samples 39 and 40), close to the icelandite
FTERTIARY consists of plagioclase laths as long as 0.5 mm, magnetite, composition of the unit farther north (Evans, 1990a,b). Only
s subophitic to ophitic clinopyroxene with oikocrysts as about 27 m of the unit is exposed in the quadrangle. Age 155@ % Coincident location of unaltered and altered rock samples
much as 1 mm across, and interstitial glass that contains of the unitis middle Miocene based on *Ar/*Ar dates (see
-Middle Miocene disseminated magnetite and magnetite microlites. Some text) and its stratigraphic position between middle Miocene ‘
pyroxene grains contain enough very fine-grained magne- strata. neer'sor i3’
tite to be opaque. Modal composition is: plagioclase 50 to “ Wesriol Burte Litte Bloch Conyon
70 percent; olivine as much as 15 percent; clinopyroxene Tm  Basalt of Malheur Gorge (Early to middle Miocene)—
10 to 30 percent; magnetite 5 percent; and glass as much as Named by Evans (1990a,b; formerly “unknown igneous
5 percent. Olivine is altered to bowlingite and magnetite. complex of Kittleman and others, 1965). Black and dark St
p & o P
Seven samples of the unit were analyzed for major oxides green fine-grained generaily aphyric basaltic lava flows
(table 2). Compositions include basalt, basaltic andesite, covering about 5 km? in the southeastern part of the quad-
andesite, and trachyandesite. The andesite and tra- rangle. These are continuous with the much thicker section
chyandesite compositions are in the lower parts of the unit of basalt of Malheur Gorge mapped to the southeast in the RIS Setnjiiinge
| Early 10 migdie where platy fracturing is common. Maximum thickness of Burnt Flat quadrangle (Ferns and Williams, 1993a). Some .
e i the unit in the central part of the quadrangle is about 120 of the rock has as much as 5 percent phenocrysts of plagio-
m. In the Monument Springs area (sec. 27, T. 24 S., R. 39 clase, clinopyroxene, and hematite as long as 2 mm; some Vot
E.), the unit is inlerlayered with a 12- to 30-m-thick tongue plagioclase contains rutile inclusions. The groundmass, WM
of the younger sandstone unit Tssy (see below). Age of the which locally preserves flow layering, consists mostly of “
DESCRIPTIONS OF MAP UNITS unit is based on K-Ar ages (see text) plagioclase laths as long as 0.1 mm, clinopyroxene, and —_— ——
magnetite partly altered to hematite. The rock is very frac-
Alluvium (Quaternary)—Unconsolidated sand and Tssy Younger Sandstone (Middle Miocene)—White, light tured and locally contains veins of white chalcedony. The
graveldeposits that occupy stream drainages, espe- brown, and gray medium- to coarse-grained sandstone in- greenish color is from alteration of clinopyroxene, and pla- i T,
cially in the western part of the quadrangle along terbedded with minor siltstone and conglomerate. The gioclase to epidote. A pale pink garnet porphyroblast was '\, et
Star Creek andSack Canyon. Smaller deposits are sandstone 1s poorly to moderately lithified with variable found in a sample with abundant epidote. In other sam- \ S
found along Road Canyon and Cold Spring Creek amounts of silica and hematite cement. The unit overlies ples, clinopyroxene is altered to biotite. Four samples of )
in the southeastern part of the quadrangle theWildcat Creek Welded Ash-Flow Tuff (see below) and the unit were analyzed for major oxides; two are basaltic Mosghioountan | {smmar esercr | Mo Cren
is overlain by the Shumway Ranch Basalt (see above). A andesites and two are trachyandesites (table 2). Two sam- ;
Landslide deposits (Quaternary)—Unconsolidated cha- tongue of the unit is intercalated with Shumway Ranch ples from one site were analyzed for major oxides by the ! )
OtiC deposits Of boulders that are found Where resistant Basalt (See ab()Ve) m the Monument Sprmgs area. Beds are USGS and WSU and Varied W’ldely m COmpOSitiOn (basal' ‘:\-‘ _er="T——=p = 4'//
lava flows overlie poorly lithified sedimentary map units, usually poorly defined and vaty from 15 to 200 cm. Local tic andesite/trachydacite). Age of the unitis based on ®Ar/ E 0
especially where the lava flows have been weakened along conglomeratic beds include pebbly sandstone (near SE cor- “Ar ages (see text) and correlation of the unit with the Co- '; g
faults. The largest landslide deposits are marginal to the ner sec. 22, T.245.,R. 39E,, nEgt Monument Springs) that lumbia River Basalt Group e e e 7
dacite flows (map unit Tdf; see below) in eastern part of has rognded pebbles of well lithified sandstone; conglom- i P
the quadrangle, and marginal to the Shumway Ranch Ba- erate (in NW1/4 sec. 34, T. 24 5., R. 39 E., upper Sack Stockade Mountain volcanic center - ( o
salt ( map unit Tsr; see below) in northwestern and central Canyon) with angular to rounded clasts of white to pale . ~ o anta oF war
part of the quadrangle gray laminated tuff generally less than 15 cm across (max- Tdb  Drinkwater Basalt (Late Miocene)—Named by Bowen and R e A i,
imum 1.5 m); and volcaniclastic conglomerate (in NE1/4 others in Shotwell (1963). Unit is continuous with Drinkwa- ‘\\(, :
Older alluvium (Quaternary and (or) Pliocene)—Dark sec. 15, T.25S., R. 39 E., upper Road Canyon) that contains ter Basalt as mapped by Greene and others (1972). Dark gray i \
brown clay-rich silt deposits in E1/2 sec. 1, T. 25 S,, R. 39 50 percent clasts generally less than 4 cm across (maximum diktytaxitic and vesicular, fine- to medium-grained basalt Stockode Mountorn 1 | Cramiey N
E.and SE1/4 sec. 36, T. 24 S., R. 39 E. along eastern margin 20 cm) of white glassy welded tuff, dark gray basalt, vesic- with as much as 15 volume-percent interconnecting vesicles \ \
of quadrangle. ular perlite, and a light gray glassy rhyolite. Thickness of as much as 4 cm long. Weathers into pentagonal slabs as b b
unit varies from 12 to 60 m. Age of unit is based on its much as 2 m across. Locally, unit contains abundant amygd- \\,\ =
Alluvial fan deposits (Quaternary, and (or) Pliocene, and stratigraphic position between middle Miocene units ules of white and clear chalcedony and a white chalky \\,".;?ﬁvm
(or) Late Miocene)—Surface of deposits consists of un- substance. Plagioclase grains are gradational in size, so that S
consolidated gravel and boulder gravel. The few Twt, Younger welded tuff (Middle Miocene)—White, light gray, a phenocryst phase is not clearly definable. The unit is at axis LN
exposures and excavations show light brown, unlithified and greenish gray strongly welded tuff and lapilli tuff in least 30 m thick. Age is based on a K-Ar date (see text)
pre. ] Figure 1. Index map showing locations of the Star C
to.moderately. 11th1.f1ed, thick bedded (beds 15 to 200 cm ‘th'e central anc% sgutheastern part of the quadre.mgle wher.e Tad Andesite dike (Middle or late Miocene)—Black andesite Reservoir quadrangﬁ: ad'acgnt uad ra: ]eee adr Zfek
thick) to massive silt, sand, and pebbly conglomerate, lo- it is present within the younger sandstone unit (map unit ; : , adj qu ngles, and other
ilt, d, : % : T s s here the | ! in secs. 7 and 18, T. 25 S., R. 39 E. that has as much as 15 qua(,:lrangles mentioned in this report. The thicker uninterrupted
cally cemented with caliche, bel‘?w as much as 2 m of e il e Jt o volume-percent vesicles, some of which are lined with a line is U.S. Highway 20; dashed lines are dirt roads.
unsorted overburden. The deposits may be as much as the younger sandstone is missing, the welded tuff lies di- ‘ . ; o .
= . ) white chalky material. White opalite is deposited on frac-
100 m thick in the northwestern part of the quadrangle. rectly on Wildcat Creek Welded Ash-flow Tuff. The & . )
: ; ; . tures. The rock contains 10 percent plagioclase phenocrysts
The deposits may be diachronous, as suggested by the younger welded tuff contains as much as 10 percent phe- . - 4
; i X . s as long as 2 mm in a very fine-grained groundmass that gl
variable preservation of alluvial fan morphology and pos- nocrysts as long as 3 mm of plagioclase, sanidine, quartz, £ b . ) 43 37'30
‘ : A ; ; : includes glass. The dike is not closely associated with any
sibly different aggradation levels of parts of the extensive and hornblende, and scattered xenoliths of rhyolite, basalt : o : . :
“t ST A . . : : flows, although its composition of highly alkaline andesite
alluvial fan deposits in the western part of the quadran- or basaltic andesite, granophyre with recrystallized horn- >
le. D i 1d b 1d as late Mi d blende, and xenoliths consisting of plagioclase and (table 2, sample 502) suggests that it could have been a
gle. Deposits could be as old as late Miocene and (or) as 4 Stng ol plag source of, or is connected to, the source of the lower andes-
young as Quaternary. hornblende and hornblende and magnetite that may be o . o .
; o . itic flows included within map unit Tsr (see above)
pieces of a granitic pluton. The rock is mostly quartz de-
Horst section rived from crystallization of glass shards; shard boundaries Trs Rityetite of Star Mousitain (Midile Mifocene)—Namsd by
are preserved. Locally, the rock is strongly welded and .
. . . : ; : Ferns and others (1993b) for its occurrence on Star Moun-
Trachyandesite valley-fill flows (Late Miocene)—Dark shows no relict shard texture. The rock also contains dis- il .
: . . . . ' ) tain in the southwestern corner of the quadrangle. Light
gray to black platy to blocky, locally vesicular, lava flows. seminated very fine-grained magnetite, hematite, and, in : .
i : gray, brownish gray, purplish gray, brown, maroon, and
Rock contains as much as 5 percent phenocrysts as long some rocks, tourmaline. Phenocrysts are much embayed . : ;
; : . o : : : : : . lavender rhyolite and black vitrophyre at its base. The
as 3 mm in very fine-grained groundmass. Unit is contin- by the matrix and mafic volcanic xenoliths show much : . .
. : . . . e ol ot e rhyolite shows 1- to 2-cm-thick layering on weathered sur-
uous with map unit Ttv in adjacent Skull Springs oxidation of mafic minerals and recrystallization of pla- ; . 5
. ; . ; . . : faces, commonly has interfering spherulites as much as 1
quadrangle (Evans and Binger, 1999b). Age is based on gioclase. Five samples of the unit analyzed for major oxides )
§ 5 = . ¢ ] . N cm across, or has as much as 5 volume-percent vesicles,
interpretation of the unit as paleovalley fill following up- are rhyolite (table 2). The unit is generally no more than 3 e oot flocs sl o e e e Tl
lift and erosion of the middle Miocene rocks and the or 4 m thick; however, it attains a thickness of 30 min NW1/ i 1?1‘ S — gﬁ.tr E IO Léu ¢
possibility that the lava flows originated from the late 4 sec. 34, T.24 S, R. 39 E. Age of the unit is based on its S e e e Lt
. ) . e i . 8 e : . : veins and contains thundereggs. The rhyolite contains 1
Miocene Cedar Mountain volcanic center, which is 5 km stratigraphic position between middle Miocene units .
tor thenesat to 25 percent phenocrysts as long as 4 mm of potassium
Twe  Wildcat Creek Welded Ash-flow Tuff (Middle Miocene)— s L ol
Dacite flows (Middle Miocene)—Gray, dark gray, and Named by Kittleman and others (1965). Unit is maroon, - g S o Sagiiiiacs. COLNIsIs O 16 Sqjiat dine gpidlic
. , ) grains as much as 0.1 mm across and disseminated, very
purple platy and fractured lava flows that show flow lam- red, light to dark gray, lavender, pink, black, and brown f X . :
kil ) ) . ) il . ; ine-grained magnetite and hematite, except where ground-
inations on weathered surfaces. The unit caps a small mesa strongly welded tuff with well developed compaction foli- . laced b tually interferine spherulites. Th
in the east-central part of the quadrang]e and forms a ation and red and llght gray welded tuff breccia that is rr}ass 10INE NG . G-Iy SRS Sperliies: -
e b - : vitrophyre contains 25 to 50 percent phenocrysts as long as
northeast-trending ridge called The Roostercomb that ex- widespread in the eastern half of the quadrangle. The weld- 4 min of potassiumieldspar and quavts. Vikrapligite B cit
tends into the adjacent Skull Springs quadrangle (Evans ed tuff weathers to plates 2 to 4 cm thick and thicker 1 " 9 : Ees
4 Bi 1999b). Th K ¢ has 15 etei-lomne dlhbe. Some et ekt tevalite @ b- by breccia zones that are cemented by red vesicular glass
o glger, )f 1 i rolc Cont:ilmsss g lper— ities are lc{Dnticulz;\r arallel the c;)m Ection folié\tion and Al ligramp el SERRaRal: TR D SIS el i
cent phenocrysts of plagioclase, and orthopyroxene as long S : ' P pact 1 : ) thick on Star Mountain. Age is based on radiometric data
as 2 mm. In places, the rock contains as much as 5 percent contain white and brown chalky deposits, clear opal, yel- d stratigrachic Dosit "y
; ; g by - m ; . T %elaees and stratigraphic position (see text)
angular xenoliths as much as 3 em across of black fine low-green Lhallcedc.)ny, and quartz on the wal o, e e
grained basalt or basaltic andesite. RO.Ck c_on.tains angular the roc}< contains fxfanwme anfd flattened pumice lapilli as Tow Vesiculumelded tull GuisdieDivedis—iipht g vy
to rounded xenocrysts of quartz; olivine is inferred from long as 3 em. The welded tuff generally contains no more : : 0 10 KILOMETERS
R s . - han 2 h . 20 | vesicular glassy welded tuff mostly in sec. 27, T. 25 S., R. 39 Comm
presence of iddingsite; neither mineral is clearly part of the than 2 percent phenocrysts (maximum 20 percent) as long ; : : :
<. Th d . § Bl e Tl as 3 mm of plagioclase, potassium feldspar (including sani- E. The unit overlies sandstone unit Tssy and underlies the
paragenesisSine grouncings = cansiats of plagiociasciaths -» pag 4~ . ¥ rhyolite at Star Mountain to the south in northern Crowley Figure 2. Isostatic residuai gravity anomaly map of the Star
as long as 0.2 mm, very fine-grained disseminated mag- dine, perthite, and microcline), hornblende, hematite, = : : di
, ; X i : . . quadrangle (Ferns and Williams, 1993b). Weathers to or- Creek Reservoir quadrangle (bold outline) and adjacent
netite, and pyroxene. Groundmass domains defined by orthopyroxene, magnetite, and tourmaline. The matrix sER-AEE sl el ladks Uik caaabls & quadrangles. Modified from Griscom and Halvorson (1994).
plagioclase laths as long as 0.1 mm are also present adja- consists largely of devitrified or perlitic glass shards and & ————— %h ¢ & ded t f th PO ll y Contour interval 2 milligals. Hachures indicate closed lows.
cent to xenoliths and xenocrysts (micro-chill zones?). Most disseminated very fine-grained hematite, and embays phe- F g ek e e Large dots are locations of gravity stations. Stippled hot-dogs
. Y L g ] thyolite at Star Mountain (map unit Trs; see above). Two mark the western margin (fault zone) of the Oregon-Idaho
phenocrysts and xenoliths are eroded by the groundmass nocrysts. In some rocks, devitrification resulted in ! ) 3 WIS 13 : 5
S0 = i : L : . . 1. samples of the welded tuff, analyzed for major oxides (ta- graben (NNE) and the western margin of the horst (NNW). See
Olivine is altered to iddingsite; pyroxene is altered to bi- formation of spherulites and obliteration of shard texture. ble B aueibe, dies it conipoditionts samE-T8 fie Figure 1 for names of quadrangles adjacent to the Star Creek
otite. Total thickness of the unit is about 50 m. Age is Lithic fragments other than glass and pumice, include fine- sl arr? - éfkth e il eft Stas NiGutitain. st Reservoir quadrangle.
estimated from interpretation of The Roostercomb as dac- grained iron-rich basalt or basaltic andesite, basaltic scoria, h i b P 3 oo, i & fy d . L 08 '
ite fill of a paleovalley cut into middle Miocene rocks. welded tuff, rhyolite, and biotite-bearing vitrophyre as ;he ‘;lll.qtlet L} S?seMon 1:5 o i
ite of Star Mountain.
much as 3 cm across. Vapor phase crystallization in vesi- y — 7'30
Dacite (Middle Mloce.ene)—Damte intrusion that may be cles mclude§ t.rldymlte, quartz, albite, sericite, and Tri  Rhyolite (Middle Miocene)—Rhyolite intrusion that may
the source O_f the dac1te.f10ws ’and domes (?) (see text). carbon:;)te. Biotite a;d fler 1c1tesare deveIO}f)'ed alongfol?- be the source of the rhyolite flows at Star Mountain (see
Shown only in cross-section AA s el s EaaLEs. OIE HtalC eI text). Shown only in cross-section AA’
(plagioclase+pyroxene) appear to have been recrystallized.
Rhyolite flow (Middle Miocene)—White, light gray, and Eight samples of the unit were analyzed for major oxides Tws Welded tuff of Star Mountain (Middle Miocene)—Named
gray, glassy, locally perlitic, laminatedrhyolite and maroon and are mostly rhyolitic (table 2). One of the samples is a informally here for the welded tuff in the southwestern part
flow breccia that underlie the dacite flows in a small area trachydacite. Maximum thickness of the unit in the quad- of the quadrangle and along its southern margin. The rock
in the east-central part of the quadrangle. The rhyolite con- rangle is 34 m. Age of the unit is based on its stratigraphic is light gray, gray, pale pinkish gray, pink, lavender, light
tains abundant vesicles that are commonly lined with white position between between middle Miocene strata. green, and brown, devitrified laminated welded tuff, with
chalcedony and tridymite, and locally contains abundant black vitrophyre at its base. The rock tends to weather to
lithophysae as much as 2 cm across. The flow breccia con- Tsso Oldersandstone (Middle Miocene)—White, light brown, slabs as much as 10 cm thick, and locally weathers orange.
tains 50 percent angular fragments of rhyolite generally less pink, and green poorly to well lithified sandstone that lies Parts of the unit have as much as 35 volume-percent vesi-
than 3 cm across (maximum 8 cm) of dark green and gray between Littlefield Rhyolite (see below) and Wildcat Creek cles as much as 1 cm across (maximum 8 cm), some of which
aphanite. As much as 25 percent of the rock consists of Welded Ash-Flow Tuff (see above). Where the Littlefield are lined with white tridymite. The rock is largely devitri-
grains of feldspar and quartz as much as 0.02 mm across in Rhyolite is absent, the sandstone rests on basalt of Mal- fied glass shards, or microcrystalline material where
a glassy matrix that has disseminated hematite and dis- heur Gorge (map unit Tm; see below). The unit contains devitrification has obliterated the shard texture, or spheru-
crete magnetite grains that are partly altered to hematite. subordinate siltstone, tuff, and conglomerate. The sand- lites as much as 5 mm across are present. As much as 5 . q
Manyfeldspar and quartz grains appear to have recrystal- stone has a silty matrix, and tends to be well sorted and percent of the rock consists of disseminated hematite and /i/‘
lized to a mass of smaller grains, probably of feldspar and thin-bedded (beds as much as 4 cm thick). Clasts are largely clumps of hematite grains as much as 0.4 mm across. In il ‘ﬁ
quartz. The few phenocrysts are of plagioclase, potassium volcanic lithologies and siltstone, and locally contain dia- places, carbonate veins and red veins of hematite and pos- ..‘%Elj {f\
feldspar, and quartz as long as 1.5 mm. Many of the phe- toms. Unconformities and festoon cross-bedding are sibly cinnabar are present. Angular lapilli of red-brown :{g
nocrysts are rounded and contain glassy domains present. The sandstone is variably cemented with chalce- tuff, pumice, and hematite-rich basalt or basaltic andesite )
suggesting partial melting. Rounded to angular xenoliths dony. Conglomeratic beds contain as much as much as 50 are present locally. Thickness of the unit is at least 73 m.
of mafic volcanic rock as much as 1 em across in the thyo- percent angular to subangular clasts as much as 8 cm across Age is based on unit’s relation to overlying rhyolite of Star
lite show recrystallized plagioclase, and clinopyroxene (maximum 15 cm) of white laminated welded tuff, light Mountain and the presence of rounded clasts of it in mid-
altered to magnetite. The unit is as much as 30 m thick. gray and rusty brown pumice, gray glass, maroon and dark dle Miocene conglomerates along the western margin of
Age of the unit is based on its probable close association gray fine-grained basalt or basaltic andesite, and pink and the Oregon-Idaho graben (see text)
with the dacite flows unit (map unit Tdf; see above; see pale yellow welded tuff. Maximum thickness of the unit is
text for discussion of relation to Tdf) about 120 m in the southeastern part of the quadrangle, Tts  Tuffaceous sandstone (Middle Miocene)— Light brown
but thickness is highly variable across the quadrangle and sandstone and white to pale gray laminated welded tuff in 43 15"
Volcanic breccia (Middle Miocene)—Red-brown and on adjacent fault blocks. Age of the unit is based on its southwestern part of quadrangle. The sandstone is cement-
brown breccia varying upwards to dark gray, and consist- stratigraphic position between middle Miocene strata. ed with white, light brown, and clear chalcedony. At least e VILOMETERS
ing of angular fragments of laminated rhyolite and dacite 75 m of the unit is exposed under the welded tuff of Star
forms a kilometer-long dike in secs 3 and 10, T. 25 S., R. 39 Tlr Littlefield Rhyolite (Middle Miocene)—Named by Kit- Mountain. Age of the unit is based on that relationship- Pigiie 3. - Mesoragneic mllp of the SeCiusk Reservoin
E. and may be one of the vents for the rhyolite and dac.ite tleman and others (1965). The top of the rhyolite is exposed MAP SYMBOLSContactFault. Dotted where concealed; bar quadrangle (bold outline) and adjacent quadrangles. Modified
flows (map units Tdf and Trf; see above). Most of the dike along Skull Creek near the northeastern corner of the quad- and ball on down-thrown side.Location of unaltered rock from Griscom and Halvorson (1994). Contour interval 20 and
is very hard, but the northern end of it weathers to dark rangle and along Sack Canyon in the center of the sample listed in Table 1Location of altered rock sample listed 100 n"’“(‘tes!as- Hachures indicate closed IQW"'- The stippled hot-
red-brown clay with boulders of breccia. Thin sections quadrangle. In the northeastern exposure the rhyolite is in Table 5Coincident location of unaltered and altered rock dogs are aligned along the western margin (fault zone) of the
_—— 2 to be a lapilli tuff that has about 50% an- . d - b 30 vol P e Oregon-Idaho graben (NNE) and the western margin of the horst
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This report is preliminary and has not been reviewed
for conformity with U.S. Geological Survey editorial stan-
dards (or with the North American Stratigraphic Code).
Any use of trade, product, or firm names is for descrip-
tive purposes only and does not imply endorsement by

the U.S. Government.



